The aerial parts of Mikania micrantha H. B. K. were prepared with different polarities solvents by the associated ultrasonic extracting method. The screening antimicrobial activities assays were designed against fungi (Fusarium solani, Phytophthora parasitica Destur, Pythium aphanidermatum, and Rhizoctonia solani Kühn) and bacteria (Ralstonia dolaanacearum, Xanthomonas oryzae pv. Oryzae). The results show that the leaves extracts were higher bioactivity than the stem extracts, and the chloroform extracts were observed the highest bioactivity. The antimicrobial potential of the leaves extracts of M. micrantha were also assessed. The results show that concentration for 50% of maximal effect (EC 50 ) values was 1313.92, 2493.63, 1718.97, and 1084.91 mg/l respectively at 48 h against the five fungi tested. Determination of Minimum Inhibitory Concentration (MIC) values were found to be 250 and 500 mg/l respectively against the two bacteria tested. The result of Gas Chromatography-Mass Spectrometer (GC-MS) analysis indicated that 13 compounds, which represented 87.03% of total, were present in the leaves extract, and 1-(4-chlorophenyl)-2-hydroxyethanone (57.44%) was the major chemical constituent.
INTRODUCTION
In agriculture, the treatment of bacterial and fungal infections still remains an important and challenging problem because of factors that include emerging infectious diseases and the increasing number of multi-drug resistant microbial plant pathogens. In spite of the large number of antimicrobial for use, the emergence of old and new antimicrobial resistant microbial strains in the last decades constitutes a substantial need for new classes of antimicrobial agents. Many naturally occurring extracts from edible and medicinal plants, herbs and spices have been shown to possess antimicrobial functions and serve as a source for antimicrobial agents against plant pathogen, for example allicin garlicin (Balestra et al., 2009) , caryophyllus oil (Mohammed and AI-Bayati, 2008) , matrine (Guo et al., 2011) , and so on.
Mikania micrantha H.B.K. (Asteraceae), commonly known as mile-a-minute weed, is an extremely fastgrowing, perennial creeping weed. Its native distribution is in tropical central and South America. The weed was introduced into Indonesia as ground cover in the 1940's where it then spread to the Pacific Islands and Southeast Asia. This weed may compete for nutrients, light and soil *Corresponding author. E-mail: caoac@vip.sina.com. moisture with nearby plant species and then kill the plant species (Huang et al., 2000) . In addition, its rampant growth characteristics and potential allelopathic effects (Ismail and Kumar, 1996) can devastate most native species populations (Ismail and Mah, 1993) and cause substantial damage to natural ecosystem and biodiversity. So M. micrantha is listed as one of the world's worst weeds. By consulting literatures, sesquiterpenoids, flavonoids, polyphenols, sesquiterpene lactones have been isolated from M. micrantha (Huang et al., 2009 ). The leaves of M. micrantha, commonly known as 'guaco', are used to make a poultice for snake bites and scorpion stings, decoction of the leaves is used to bath rashes, skin itches, athlete's foot and as wound dressings in Jamaica (Ayensu, 1981) . More particularly, the extracts from leaves and stem of M. micrantha are known to be active against a wide variety of microorganisms, including Gram-negative bacteria and Gram-positive bacteria (Ghosh et al., 2008; Wu et al., 2007) , especially, several references on the antimicrobial activity of M. micrantha against some plant pathogens are available in the literature Zhuang et al. (2010) and Hao et al. (2007) . The antimicrobial activity of M. micrantha is assigned to a number of sesquiterpene lactones compounds, which also in pure form have been shown to exhibit antibacterial or antifungal activity (Bakir et al., 2004) .
We report here a systematic screening of a wide range of antimicrobial with the aim of investigating their potential against four reference fungi, Rhizoctonia solani Kühn, Phytophthora parasitica Destur, Fusarium solani, Pythium aphanidermatum and two reference bacteria, Ralstonia dolaanacearum, Xanthomonas oryzae pv. Oryzae. In addition, the major chemical constituent about the extract of M. micrantha were determinate using GC-MS. This project is a springboard for future research and instrument of practical utility for plant protect providers.
MATERIALS AND METHODS

Material
Plant material: The leaves of M. micrantha were collected in April 2011, in Dongguan, Guangdong Province of China. The sample was identified by Professor Xiao-yi Wei. An authenticated voucher specimen (No. 020701) was deposited at the herbarium of South China Institute of Botany, Chinese Academy of Sciences, Guangzhou, and People's Republic of China.
Four reference fungi and two reference bacteria, Rhizoctonia solani Kühn, Phytophthora parasitica Destur, Fusarium solani, Pythium aphanidermatum, and Ralstonia dolaanacearum and Xanthomonas oryzae pv. Oryzae, were used during the study. The tested strains were obtained from Institute of Plant Protection, Chinese Academy of Agricultural Sciences China. The fungi were incubated for 72h at 28°C in Potato Dextrose Agar (PDA) and stored in plate at 4°C. The tested bacteria strains were cultured in beef extract peptone agar medium (PBA) at 27°C and stored in nutrient agar slants at 4°C.
Fungistasis assay method
Fungistasis of the extracts was tested using the inhibit hypha growth method. The extracts were prepared with different concentrations using dimethyl sulfoxide (DMSO) and diluted by Potato Dextrose Agar (PDA) medium as needed. The PDA mediums were dumped separately into Petri dishes (9 cm diameter) as plating. An agar plug of fungal inoculums (6 mm in diameter) was removed from a previous culture of all the fungal strains tested and placed upside down in the center of the Petri dishes. The same amount of DMSO and distilled water which were used to replace the extracts were added respectively; the platings as the control and the blank test. Each treatment was done with three replicates. All materials were subjected to autoclaving at 121°C for 30 min. The means diameter of fungal colony was measured by criss-cross method with calipers by incubated at 28°C and the growth inhibition ratio was calculated according to the following formula in equation [1] . Regression equation of toxicity, concentration for 50% of maximal effect (EC 50 ), confidence interval of 95% was calculated using probability value analysis method.
(1)
Antibacterial assay method
Bacteriostatic effect of the extracts was determined using disc method (Liu et al., 2006) . For this, the tested strains were inoculated on BPA medium plates for 24 h at 37°C. Colonies were suspended in 2 ml sterile water, then shake for a few minutes on vortex mixer, for uniform distribution. The suspensions were adjusted to approximately 10 7 CFU/ml (colony forming units per ml) (OD 610 =1.0) using a UV spectrometer and confirmed by bacteria counting apparatus. The suspensions were diluted 100 times with 50°C of the medium (BPA). Five milliliter (5 ml) of diluted suspensions (10 5 CFU/ml) were added to surface of 15 ml solidified BPA medium in Petri dishes (9 cm diameter). The extracts were prepared with different concentrations using DMSO and diluted by distilled water as needed. Sterilized Oxford cups (φ5 mm) were placed on the medium and were filled with 200 μl of the extracts. Equivalent amounts of DMSO and distilled water were used as the control and blank. Each plate was incubated at 37°C for 12 h. Each treatment was done with three replicates. All material of the experiment was subjected to autoclaving at 121°C for 30 min. The antimicrobial activity was evaluated by measuring the diameter of transparent inhibition zone against strains tested. Results were measure in means ± standard deviations from three replicates of independent experiments of the same treatment.
Determination of minimum inhibitory concentration (MIC) method
MIC of the extract was assessed using the broth microdilution method recommended by the National Committee for Clinical Laboratory Standards (NCCLS, 1997 (NCCLS, , 1999 ). An inoculum of the microorganism was prepared from 24 h Mueller-Hinton Broth (MHB) cultures and suspensions were adjusted with turbidity equivalent to that of a 0.5 McFarland standard. Suspensions were further diluted 1:10 in sterile MHB to obtain a final inoculum of 5×10 5 CFU/ml. The 96-well round bottom sterile plates were prepared by dispensing 180 µl of the inoculated broth into each well. A 20 µl aliquot of the extracts was added. The concentrations of the extract tested were 50.0, 100.0, 250.0, 500.0, and 1000.0 mg/ml. Dilutions of ampicillin The concentrations were 3000 mg/l. trihydrate served as positive control, while broth with 20 µl of DMSO was used as negative control. Plates were covered and incubated for 12 h at 37°C. After incubation, minimum inhibitory concentrations (MIC) were read visually.
Gas Chromatography and Mass Spectroscopy.
GC-MS was performed on a Finnigan TM PolarisQ. The column was an AB-50 ms, length of 30 m, 0.25 mm internal diameter, film thickness 0.25 μm, produced by Abel Industries. The carrier gas was helium at a flow rate of 1.0 ml min-1. Ion source-heating at 250°C, EI-mode was 70 eV, and the scan-range was 50-500 amu. The temperature program was: 50°C (1 μl injection volume), hold for 1 min, then 5 °C /min to 280°C, hold for 10min. Mass spectra correlations were made using Wiley/NIST, and to determined the molecular formula and chemical name of the compounds. The relative mass fraction of chemical constituent of the leaves extract was determined according to peak area normalization method for quantitative analysis.
Preparation of plant extract
The leaves and stem of M. micrantha were air-dried at room temperature under shade, and ground into powder using an electric mill. The powder was packaged and stored in dry and well-ventilated room until use. Petroleum ether, chloroform, ethyl acetate, acetone, and methanol extracts with different polarities were obtained by associated ultrasonic extraction method at ambient temperature. Active carbon was added to the extract to remove chlorophyll, then filtered in order to get rid of active carbon and undissolved substance. The extracts were concentrated using rotary evaporator to give crude residue.
RESULTS
Fungistasis assay
The screening results of fungistasis assay is shown in Table 1 . The leaves extracts observed remarkably higher fungistasis activity than the stem extracts. The chloroform extracts showed the highest fungistasis activity. Then, the results of fungistasis efficacy assay showed that the chloroform extract of leaves of M. micrantha exhibited high fungistasis efficacy against all the plant pathogens tested. As shown in Table 2 , R. solani Kühn was been 
Bacteriostatic assay
The screening results of bacteriostatic assay is shown in Table 3 . As seen, the results were similar to that of fungistasis assay; bacteriostatic activities of the leaves extracts were higher than the stem extracts. As parallel, the chloroform extracts observes the highest bacteriostatic activity. The results of bacteriostatic efficacy assay of the chloroform extract of leaves of M. micrantha are given in Table 4 . It can be seen that the leaves extract possessed remarkable bacteriostatic activities against the bacteria tested. Ralstonia dolaanacearum showed more susceptibility than Xanthomonas oryzae pv. Oryzae. With 5000 mg/l of concentration, mean of diameters of inhibition zone were 19.3267 mm and 17.2833 mm respectively. But at 1250, 625 and 312 mg/l of concentration, the bacteriostatic efficacy reversed. Mean of diameters of inhibition zone of X. oryzae pv. Oryzae were 9.3533, 8.5000 and 3.5833 mm respectively. Mean of diameters of inhibition zone of R. dolaanacearum were 8.3867, 3.4000 and 0.5033 mm respectively. Further study is therefore needed to determine MIC of the leaves extract against the bacteria tested. 
Determination of Minimum Inhibitory Concentration (MIC)
The chloroform extract of leaves of M. micrantha were subjected to quantitative bioassays for the determination of MIC. According to the results, MICs were found to be 250, and 500 mg/l, respectively. R. dolaanacearum was found to be more susceptible bacteric pathogens to the leaves extract. As the control and blank, the solvent and the sterile water did not affect the growth of the bacteria tested in this study. MICs for positive control were 250, and 250 mg/l, respectively. The result suggested that M. micrantha could be applied as antimicrobial agents.
GC-MS analysis of the extract
GC-MS picture of the chloroform extract of leaves of M. micrantha is shown in Figure 1 . As a result of GC-MS analyses, 13 compounds were identified from the leaves extract, representing 87.03% of the total. The identified compounds are listed in Table 5 according to their elution order on the capillary column. The leaves extract contained a complex mixture consisting of halohydrocarbon (57.44%), sesquiterpene (6.9%), amine (0.93%), sterol (1.49%), esters (12.74%), carboxylic acid (7.78%). The major chemical constituent in the leaves extract were 1-(4-chlorophenyl)-2-hydroxyethanone (57.44%). Some studies (Yu et al., 2006; Hao et al., 2007; Zhuang et al., 2010) reported that the major chemical constituent of essential oil of M. micrantha were sesquiterpene and esters. No literature showed that the extract of M. micrantha contained halohydrocarbon as major compound. In addition, some peaks present in the chromatogram could not be identified in this study. It is not determine that 1-(4-chlorop-henyl)-2-hydroxyethan possess antimicrobial activity and nematicide activity. Further study will practice about the active ingredient of M. micrantha.
DISCUSSION
M. micrantha displayed the broadest range of antimicrobial activity against some plant pathogen (Zhuang et al., 2010; Hao et al., 2007) . In this study, antimicrobial properties against some unreported some soil-borne plant pathogens and Xanthomonas oryzae pv. Oryzae were tested. The results further demonstrated the broadest range of antimicrobial properties of M. micrantha. In view of natural products with lower bioactivity compared with synthetics and the crude residue as experimental material, the values of EC 50 were considered as rational datum. In addition, active compounds could not be identified in this study. With active compounds that will be isolating by bioactivity-guided fractionation, it is supposed that remarkable antimicrobial activity may be observed. Mikanolide has attracted the attention of natural products chemists because of its antimicrobial, antitumor, cytotoxic and phytotoxic activities (Ahmed et al., 2001; Aguinaldo et al., 1995; Valdes et al., 1998) . It can be predicted that mikanolide will be isolated by bioactivity-guided fractionation against the plant pathogens tested in further study. The results suggested that M. micrantha could be applied as antimicrobial agents. In light of the result of this study for development of new products, further works is required to be done in order to evaluate the antimicrobial efficacy against various plant pathogens. If possible from collected specifically for controlling plant pathogen agent use, in order to manage indirectly and reduce adverse impact about M. micrantha.
